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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (ORIGINAL) A yaw stability system for a vehicle having a plurality of wheels 
each with a torque control element, said yaw stability system comprising: 
a yaw rate sensor measuring a vehicle yaw rate; 

a plurality of braking devices each operably associated with one of the torque control 
elements and configured to exert a braking torque on the control element in response to a control 
command; and 

a control unit communicating with said yaw rate sensor and configured to 
identify a desired yaw rate, 

determine a yaw rate tracking error based on the difference between the desired 

yaw rate and the vehicle yaw rate, 

determine a yaw condition of the vehicle based on the vehicle yaw rate, 

determine a control yaw moment to minimize the yaw rate tracking error, 

select one or more of said plurality of braking devices based on the yaw 

condition, and 

communicate a control command to the one or more selected braking devices to 
induce said control yaw moment. 
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2. (ORIGINAL) The yaw stability system of claim 1 wherein said control unit 
determines the control yaw moment using a sliding mode control law based on a lumped mass 
vehicle model. 

3. (ORIGINAL) The yaw stability system of claim 2 wherein said control unit 
determines the control yaw moment (Mz) based on the following equation 

M, = ~[a[(C FL +C FR )a F cosSHr> FL + ™'M C RR + C RL*R + 

(c * C pL - d * C FR )a F sin 5 - cto n F iF cos* + nn P A ) ♦ *(» FR F zF cosS + ^^)] + I.nSATp^-) 



are 



4. (ORIGINAL) The yaw stability system of claim 1 wherein said braking devices 
electromagnetic retarders and wherein said control command is a current command. 



5. (ORIGINAL) The yaw stability system of claim 4 wherein said electromagnetic 
retarders are eddy current machines. 

6. (CURRENTLY AMENDED) The A yaw stability system for a vehicle having a 
pjuatt a ofwbgsls each ^th * tornue control dement, said yaw stahility system comprising of 
claim 5 

a yaw rate sensor measuring a vehic le vaw rate: 

, r in ra i; t| y nf braking devils each ooer a Mv associated with one of the torque cpptrol 
^»n, c ,nH .^figured t o ~v«rt , hralrins torn,,* on the control Hnnrnt in response to a control 

g and wh.r ft in said hiking devices are eddy current machines and wherein said control 

command is a current command: and 
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a control unit coi r ^nni™ting with said yaw rate sensor and configured to : 
Mftntifv a desir ed vaw fate, 

a ^ , va w n>t ft trackine e ™r Hased on the differ* between the desired 

yaw rate and the vehicl e vaw rate, 

Carmine a vaw condition of tb « vehicle based on the vehicle yaw rate, 

H«t»rminfi a control vaw momen t to minimize the vaw rate tracking: errQK . 

ggkgt one ™ wnffi of said pi^litv braking d^vicfts based on the yaw 

condition, and 

^mmnninate a control command to the one or more selected braking devices to 
induce said control vaw moment. 

wherein the control unit estimates braking device saturation torque (T Kt ) based on a quadratic 
function of rotor speed and excitation current. 

7. (ORIGINAL) The yaw stability system of claim 6 wherein the quadratic function 

is: 

8. (ORIGINAL) The yaw stability system of claim 7 wherein the coefficient 
functions /</©), /,(*>), and / 2 (o) are estimated from steady state test data performed for various 
rotor speeds. 

9. (ORIGINAL) The yaw stability system of claim 8 wherein the coefficient 
functions /<>(»), /i(o), and / 2 (<o) are defined by 
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X(a)) = a J0 + «,,«>+ a l2 o % 
and wherein the parameters odj are estimated through a least square fit based on the steady state 
test data. 

10. (ORIGINAL) The yaw stability system of claim 9 wherein the coefficient 
functions f&\ /,(«>). and / 2 (o) are estimated by recalculating the coefficient functions /of*). 
/,(«,), and / 2 (o>) for each rotor speed based on the estimates of parameters «j and the parameters 
crij are then estimated based on the recalculated coefficient functions /of©), /i(<o), and / 2 (<o) 
through a least square fit based on the steady state test data. 

1 1 (ORIGINAL) The yaw stability system of claim 4 wherein said control unit is an 
open loop controller providing a current optimal torque without a current feedback signal from 
the electromagnetic retarder. 

12. (ORIGINAL) The yaw stability system of claim 4 wherein the control unit is a 
parametric model control unit. 

13. (ORIGINAL) A method for controlling yaw in a vehicle having front left, front 
right, rear left, and rear right wheels and a plurality of braking devices, each associated with one 
of the wheels, said method comprising: 

determining a vehicle yaw rate; 
determining a desired yaw rate; 
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calculating a yaw rate error based on the difference between the desired yaw rate and the 
vehicle yaw rate; 

determining a control yaw moment using a sliding mode control law based on a lumped 

mass vehicle model; 

selecting one of the braking devices based on a vehicle yaw condition; 

determining a control command for the selected braking device based on the control yaw 
moment; and 

communicating the control command to the one or more selected braking devices. 



] 4. (ORIGINAL) The method of claim 1 3 wherein the step of determining a control 
command further includes determining a required torque for the selected braking device, said 
required torque being the torque required from the selected braking device to induce the control 
yaw moment. 

15. (ORIGINAL) The method of claim 14 wherein the plurality of braking devices 
are eddy current machines, wherein the control command is a current command, and wherein the 
step of determining the current command further includes determining a saturation torque for the 
selected braking device based on a quadratic function of control element speed and excitation 
current. 

16. (ORIGINAL) The method of claim 15 wherein the step of determining the 
current command further includes comparing the saturation torque for the selected braking 
device to the required torque. 
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17. (ORIGINAL) The method of claim 16 wherein the step of determining the 
current command further includes determining a command current for the selected braking 
device if the required torque is less than the saturation torque. 

18. (ORIGINAL) The method of claim 16 wherein, if the required torque is greater 
than the saturation torque, the step of communicating the current command further includes 
sending a saturation current command to the selected braking device, selecting a second braking 
device, and sending a second current command to the second braking device to cause the second 
braking device to exert a torque equal to the difference between the control yaw moment and the 
saturation torque, and wherein the first and second selected braking devices are on the same 
lateral side of the vehicle. 

1 9. (CURRENTLY AMENDED)¥fce A method of claim 15 for controlling yaw ina 
having W lefi front rig ht rear left, and tear rioht wheels and a plurality of braking 

devices each associated wi t h nne of the wheels, said method comprising: 
determining a vehicle vaw rate; 

determining a desired vaw rate; 

™v,,l a tin r a vaw rate error based on th e difference between the desired yaw rate and the 
vehicle vaw rate; 

Hoterminmg a cont rol vaw moment using a slidin g mode control law based on a lump ed 
mass vehicle model: 



Page 7 of 14 



PAGE 10/17 « RCVD AT 7/26/2005 1 1:38:52 AM [Eastern Daylight Time] * SVR:USPTO€FXRF-6/29 1 DNS:2738300 • CSID:248 433 7274 ' DURATION (mm-ss):05-34 



JUL EG 2005 11:45 AM FR DICKINSON WRIGHT PLLC3 7274 TO 2832 1 tt9 1 57 1 27383 P. 11 

U.S. Application Serial No. 10/608,906 

Attorney Docket: 46107-0037 

Response to Office Action of April 26, 2005 

selecting one of th e, braking devic es b ase d on a v ehicle yaw condition; 

detsgniniB g » confi o ] command for the selected braking device based on the control yaw 

fc ^hgreh. the step « * dimming a control command farther includes detaining a 

gguhgd toiflas for the sele c t ^kins device, said regmrgd torque being the torque required 
fmm the selected braking device to induce the control yaw moment; and 

rnmmunic a tin g fee control com mand to th e one or more selected braking devices, 
the plurality nf hndcine devices are eddv current machines, wherein the control 
command is a current CQ m ^H wherein the ster> of determining the current command farther 
jnclB dgj determining a Sj rt urgtjog toque for the selected brakinp device based on a quadratic 
fiction of contro l element sneed anH evritation current and wherein the step of determining the 
saturation torque (TesO is based on the following equation: 

r et ,=/ 0 (©)+/ I («)*i+/ 2 (<»)*' 2 

and wherein the method further includes estimating the coefficient functions fo«i>}, /i(»), ^d 
/ ? (<o) from steady state test data performed for various rotor speeds. 

20. (ORIGINAL) The method of claim 19 wherein the coefficient functions f 0 ((£>), 
/,((»), and fi(p) are defined by 

and wherein the step of estimating the coefficient functions /ofoo). /i(a>), and / 2 (a>) includes 
estimating parameters aij through a least square fit based on the steady state test data, includes 
recalculating the coefficient functions /ofa), /,«»), and / 2 (<a) for each rotor speed and based on 
the estimates of parameters oij, and re-cstimating the parameters odj based on the recalculated 
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coefficient functions fM, /,<«>), and /*>) through a least square fit based on the steady state 
test data. 

21. (ORIGINAL) The method of claim 13 wherein the step of determining the 
control yaw moment includes calculating the control yaw moment based on a derivative of the 
desired yaw rate. 

22. (ORIGINAL) The method of claim 13 wherein the step of detemiining the 
control yaw moment includes calculating the control yaw moment based on a saturation function. 

23. (ORIGINAL) The method of claim 13 wherein the step of determining the 
control yaw moment includes calculating the control yaw moment (Mz) based on the following 
equation: 

M, =J = r Ja -[a[{C FL +C FR )a F cosS*iv FL * 1 FR )P zP «ta*]-*(C w +C RL )a R + 

< c * C FL ~ d * C FR *F Sln * " B< *« f, «F *° SS + **L F * } + d ^FR F zF MS 8 + "JW'rf }1 + *. 

Claims 24-35 (CANCELED) 
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